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Combination Therapy With Etanercept and Anakinra 
in the Treatment of Patients With Rheumatoid Arthritis 
Who Have Been Treated Unsuccessfully With Methotrexate 



Mark C Genovese,' Stanley Cohen,- Larry Moreland,^ Deborah Lium,"* Sean Robbins^ 
Richard Newmark,"^ and Pirow Bekker,^ for the 20000223 Study Group 



Objective. To determine the potential for additi>e 
or synei^istic effects of combination therapy with the 
selective anti-tumor necrosis factor a agent etanercept 
and the anli-interleukla-l agent anakinra. 

Methods, Two hundred forty-four patients in 
whom rheumatoid arthritis (RA) was active despite 
methotrexate therapy were treated with subcutaneous 
etanercept only (25 mg twice weekly), AiIMosage etan- 
ercept {IS mg twice weekly) plu*; anakinra (100 rog/day), 
or hair-do!iage etanercept {25 mg once weekly) plus 
anakinra (100 mg/day) for 6 months in a double-blind 
study at 41 centers in the US. Patients had never 
previously received anticytokine therapy. Patient re- 
sponse was measured with the American College of 
Rheusnatoiogy (ACR) core set criteria, a health-related 
quality-of-life questionnaire, and the Disease Activity 
Score. Safety was assessed by the number of adverse 
events and clinical laboratory values. Plasma concen- 
trations of both agents and antibody formation against 
both agents were also assessed. 

JlesuUs^ Combination therapy with etanercept 
plus anakinra provided no treatment benefit over etan- 
ercept alone, regardless of the r^imen, but was ^ssoci- 
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aied with an increased stafety risk. Thtrty^ne percent of 
the patients treated vwth htlMosage etanercept plus 
anakinra achieved an ACR 50% response, compared 
v4th 41% of the patients treated with etanercept only. 
This result was not statistically si^niflcant (P a 0.914), 
The incidence of serious infections (0% for etanercept 
alone, 3.7--7,4% for combinaUon therapy), iigeetion*slte 
reactions, and neutropenia was increased with combi^ 
nation therapy. Combination therapy had no effect on 
the pharmacokinetics or immunogenicity of cither 
agent 

Conclusion, Combination therapy with etanercept 
and anakinra provides no added benefit and an in- 
creased risk compared with etanercept alone und is not 
recommended for the treatment of patients with RA, 

Rheumatoid arthritis (RA) is a chronic auto 
immune inflammatory disease characterized by inflam- 
mation that often leads to the progressive destruction of 
articular structures and sienificant disability. The etiol- 
ogy of RA remains unclear, but it is thought to be 
mediated in part by antigen-driven T cells and macro- 
phages that produce interleukm-l (IL-1) and tumor 
necrosis factor ct (TNFo:), 2 cytokines involved in the 
inflammatory cascade (1-3). Specific blockade of theses 
individuaj cytokines has recently been shown in large, 
place-controlled trials to be sate and effective in the 
treatment of RA (4-9). 

Although selective anU(^okine therapy has iin- 
proved patient outcomes, it does not necessarily produce 
disease remission. Thus, the more aggressive treatment 
option of combining anticytokine agents has been ex- 
plored in animal studies. Combination treatment with 
anakinra, a recombinant IL-1 receptor antagonist (IL- 
IRa) (Kineret; Amgen, Thousand Oaks, CA), and poly- 
ethyjenc glycol-conjugated soluble TNF receptor type 1 
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iulted in synet^gistic improvement in the symptoms of 
juvant-induced 4nd collagen-induced arthrilis in rats 
lative to the improvement observed with either agent 
:>ne (iO.ll). Additive or synergistic improvement was 
en with a variety of dose combinations of each agent, 
It synergistic improvement was particularly evident 
len subopttmal doses of each agent were given in 
)mbinaTi'on. 

The present study was designed to test the hypothe- 
i ih3t combination therapy with the anti-TNF agent 
anercepi, a soluble TNFof receptor (Enbrel; Amgcn), 
id the anti-IL-1 agent anakinra at their approved 
osages would safely provide superior efficacy relative to 
canercept alone in patients with RA. Secondarily^ the 
:udy examiried the possibility that anaktnra given with 
tanercept at a dosage of 25 mg once weekly (half the 
pprovcd weekly dose) would still provide superior 
fficacy compared with full-dosage etanercept alone. 

PATIENTS AND METHODS 

Paiie»i|s, This stucjy enrolled patients who were at least 
8 years old and had a >6-month history of RA^ as diagnosed 
fy the American College of Rhftumatoiogy (ACR) classifica- 
ion criteria (12). Patients h»d at lea$t 6 swollen joints and ^ 
cnder/pttinful joints and at least 2 of the following: morning 
;t(ffness lading at least 45 minuies, a serum Oreaciive protein 
CRP) level of at least 1^ mg/dl, or an erythrocyte sedimen- 
ation rate (ESR) of at lea^t 2S mm/hour. Patients had received 
.ncthoircxate (MTX) for at least 16 weeks, with the dosage 
stable eU 10-25 mgAveek for at least S weeks. All patients gave 
informed consent, and the study protocol was approved by the 
institurional review boards for each stuc^ 5ite. 

Patients were not eligible to enroll in thft study if they 
had received any disease-modifying antirheumatic drug other 
th^n MTX within the past 4 weeks, had ever t>ten treated with 
anakinni or any protein-based TNFa inhibitor (e,g.* etaner- 
cept, inniximab), had received any intraarticular or systemic 
corticosteroid injections within the past 4 weeks, or had a 
recent history of significant Infection or other important 
concurrent illness, 

Study design and treainient. Patients were randomly 
Jwsigncd in a 1:1:1 ratio to receive 25 mg of etanercept twice 
weekly pjus anjikima placebo once daily, 25 mg of etanercept 
once weekly plus 100 mg of anakinra daily, or 25 mg of 
mancrcept twice weekly plus lOO mg of anakinra once daily 
fhereafier referred to a etanercept only* half-dosagt etaner- 
cept plus anakinra, and fulMosage etanercept plus anakinra, 
J^cspectivcly). Both etanercept and anakinra were administered 
^ubcutiincously for 24 weeks. In order to blind patients to the 
treatment assignment, additional $ham injections of etanercept 
^eie admini!)(ered as necessary, so that all patients received 
twice weekly injections of etanercept/shani and once daily 
injections of anakinra or matched placebo. Patients continued 
to receive stable doses of MTX and other medications (e.g., 
cofticositerotds) througtiout the study. After scTcening, patients 
^vere evaluated at baseline (day 1) and at weeks 2, 4, S, 12. 16, 



20, and 24, with followup evaluation 4 we«iks after completion 
or at the time of early discontinuation. 

Endogenous human !L-lRa was isolated, purified, and 
produced by recombinant DNA technology using Escherichui 
coli fermentation. The resulting product, anakinra, is identical 
to the naturally occurring nonglycosylated form of human 
IL-IR^ except for the addition of an N-tenninal methionine 
residue. Anakinra was provided by Amgen in single-use vials as 
a liquid containing i ml of 100 mg/ral anakinra. The formula- 
tion consisted of sodium citrate, sodium chloride, disodium 
EDTA, and poiysorl>ate SO. The placebo formulation v^s the 
s&me, but without anakinra. Both solutions were pH 6.5. 

Etanercept is a soluble TNF receptor fusion protein 
produced by recombinant DNA technology in a Chinese 
hamster ovary msmmajian cell expr-ession system. Etanercept 
was supplied by Amgen in 25-mg single-use vials containing 
etanercept lyophilized powder* mannitoU sucrose, and 
tromethamine. After reconstitutton with bacteriostatic water, 
the solution had a mean (±SD) pH of 7.4 ± 0.3. 

£inc«cy assessment. At every study viat, patients were 
assessed for the components of the ACR core set of disease 
activity measures (13), the modified Disease Activity Score 
(DAS) (14), the European League Against Rheumatism (EU- 
lAR) response (14), and the duration of morning stiffness. A 
health-related cjuality-of life evaluation with the Short Form 
36 (SI^-36} healthy survey (15) was performed at baseline and 
at weeks 4, 12, and 24 (or at the time of early termination). 

The primary end point was the proportion of patients 
achieving an ACR 50% (ACR50) response (16) at week 24. 
Secondary efficacy end points included the ACR20 and 
ACR70 response rates at week 24, the ACR response at week 
12, the sustained ACR20 response (response for at least 4 
monthly measurements, not necessarily consecutive, with 3 
occurring ai month 6), a good or moderate EULAR response 
at week 24, improvement in the ACR core criteria compo- 
nents, duration of morning stiffness, the DAS, and the 
score. 

Patients were considered ACR50 tespondcrs if they 
had at least a 50% reduction in the number of tender and 
swollen joints and in 3 of the following 5 measures: patient's 
assessment of disease activiry by visual analog scale (VAS). 
physician's assessment of disease activity by VAS, patient's 
assessment of pain by VAS, the disability score as measured by 
the Health Assessment Questionnaire (17), and acute-phase 
reaciams (CRP or ESR). The joint counts (66 joints evaluated 
for swelling, and 68 joints evaluated for tendeniess/pain) were 
assessed by the same qualified independent assessors at each 
study center throujihout the study. To present blinding of the 
study, injection sites were covered with clothing during the 
joint counts to insure that the assessors would not be influ- 
enced by injection-site reactions- 
Safety and pharmacokinetic assessment. Safety assess- 
ment data that were collected at every study visit were the 
number of adverse events/infectious events and the clinical 
lal>oratory values. An adverse event was defined as follows: 
**Any untuwurd medical occurrence in a patient or clinical 
investigation subject administered a pharmaceutical product 
and which docs not necessarily have to have a causal relation- 
ship with this treaimeni" (IS). A serious adverse event was 
defmed as follows: "Any untoward medical occurrence that at 
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Tnble 1. BascHnt chrir&cteristics of smdy paUenis" 







Half'dosa^e 


Full-dosage 


Characteristic 


Eiancrcept ortly 


etftncrcept 4- ansktnra 


ctancrcepi + anaKinra 


(n « SO) 


{fi = Si) 


In = 81) 






ft.O 


77.8 


% white race 


863 


77.fi 


75.3 




54.4 T 13-6 


53.8 n.8 


55.7 ± U.0 


% age S: 65 year*; 


25,0 


183 


29.6 


Wrifihi. kg 


75 18 


82 2:21 




Duration of RA, years 


9.7 ± 9.4 


9.5 2: 103 


10.6 ± 9.8 


% rheumatoid factor posiiive 


65.0 


75J 


71.6 


% receiving corticosteroids 


48.8 


54.3 


44.4 


NSAID use, 


96,3 


95.1 




MTX do^agCt mg/week 


16.1 a: 4.5 


16,2 =: 4.2 


15.7 ± 3.0 


No, of tftnder/painful joints 


3tO ± 14.2 


^1.0 ± 


35.9 i 14.9 


N(^- of swollen joinCS 


2tA X 9A 


19-8 - 0.6 


23.4 ± 12J1 


HAQ score 


L5 2; 0.6 


1.5 ±0.6 


1.6 i 0-6 


S^mm CRP, mg/dl 


^0 ± 2.2 


2.4 3.5 


2.0 ± 2 . 


ESR, mm/hour 


44.6 + 21.51 ' 


49.2 ± 22.8J 


49.9 It 23.94 


Duration of mommg stiffiiess, minuces 


145^ 5: 102.3 


154^ S 162. J 


159^ ± I34.Q 


SF-36 score 






Ptiysical component 


38-7 .-t 9.7 


2S.S ± 7:9 


29, i = 7.9 


Mental component 


46,9 ± 12-3 


47.9 ± las 


44.5 a: 1 1.9 



' Except where indicated otherwise, values arc the mean :t SD. £t(toercept onVy = etauftrccpi 25 mg twice weekly 
half-dosage cUnerccpi + anakiftra ~ cunextepv 25 ing once weeWy plus anakinra 100 mg daily; fulinloiiage 
i^tairtfi'ccpi + anakinra = ctancrcept 23 mg rwicc wccWy plus anakinra lOO mg daily; Ra rheumatoid arthritis' 
NSAlD nonsteroidal antiinflammatory drug; MTX = methotrtsxaic; HAQ Health Assessment Quesiionriairc- 
CRP « C-reactive protein: ESR = erythrocyte sadimcntaiion rate; SlF-^b * Short Form 26. 



any dose results in death, is life threai^ning, requires mpaiicnt 
hospitalwation or prolongation of existing hospitalization, re- 
sults in persistent or significant disability/incapacity, or is a 
congenital anojnaly/birth defect'' (18), 

Blood samples were collected for measurement of 
plasma anakinra and etanercept concentrations (at baseline 
and weeks 4, 12, and 24 (or at the time of early termination)) 
and anti-anakinrafond anii-ctancrcept antibodies (at baseline 
and weeks 12 and 24 [or at the titne of early termination]). 
Plasma anakinra concentrations were as&essed by antibody- 
capture enzyme-iinked inununoassay (EUSA), and plasma 
etanercept concentrations were assessed by a solid-phase sand- 
wich ELISA kit- Antibody samples testing positive in a screen- 
ing biosensor immunoassay (Biacore, Uppsala, Sweden) were 
fetested for neutralizing antibodies, using a bioassay. 

Slatistical analysis. Results were analyzed using a 
modified intent to-treat method that included all randomized 
patients who received at least 3 dose each of anakinra/placebo 
and etanercept/$ham. PaUents with missing ACR scores at a 
particular visit were considered nonrc^ponders at that visit. 

The primary comparison was the full-dosage etaner- 
cept plus anakinra group agaitwt the etanercept-only group. 
The analysis was i-tailed for the primary comparison and 
2-tailed for the secondary comparisons. Odds ratios (ORs) and 
their confidence iniervais (CIs) were calculated for compari- 
sons between groups. Binary efficacy end points were analyzed 
using a logistic regression model. Continuous end points were 
analyzed over time wjiing a repeated-measures mixed model. 

Adverse events were tabulated for comparison across 
treatment groups, and summary statistics were calculated for 
laboratory values. 



JtESULTS 

Characteristics of the study patients. The base- 
line demographics and disease characieristics of the 
patients are shown in Table 1. Most of the patients were 
women with long-standing and very active disease. Char- 
acteristics were balanced across treatment groups. Com- 
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Figure 1. Disposition of patients. Other reasons for premature with- 
drawal included protocol violations and patients being losi to followup- 
BiW = twice weekly; QW = onoe wtckty; QD - once daily. 
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100 




51% 




82% 




Igiire 2. Percent of patiencs achwvme an American College of 
ihcumitology (ACR20), ACR50. or ACR70 response at wisek 
4. B!W " iwice weekly; OW - onct weekly. 



>letion rat€3 ranged from 78% to 93%, with the highest 
ate in the ctanercept-only group (Figure 1). Signifi- 
:antly fewer patients in this group withdrew as a result of 
idverse events compared with the combination-therapy 
groups, 

EHlcacy reswits. Patients in all treatment groups 
ihowed improvement from baseline at week 24 (Figure 
0* Therapy in the etanercept-oniy group resulted in an 
of 41%, compared with 31% in the fuU-dosage 
itanercept plu:i anakima group (P - 0.914, by 1 -tailed 
-test). The OR for achieving an ACR50 response in the 
:ull-dosage etanercept plus anakinra group relative to 
:hat in the etanercept-only group was 0.64 (90% CI 
D,37-1.09), The OR for achieving an ACR50 response in 
the etanercept-oniy group relative to that in the half- 



dosage etanercept plus anakinra group was 1.11 (95% CI 
0,59-2*09), For the comparison of patients in the full- 
dosage (twice weekly) combination-therapy group rela- 
tive to those in the low-dosage (once weekly) combina- 
tion therapy group, th6 OR was 0 Jl (95% CI 0.37-1.35). 

Because the dropout rate was higher in the 
groups receiving combination therapy, it was important 
to determine whether this influenced the efficacy results. 
Sensitivity analyses, including a completers analysis (all 
patients who completed the study) and a last observation 
earned forward analysis, yielded results similar to those 
observed in the modified intenl-to-trcat analysis (data 
not shown), indicating that differential dropout rates did 
not influence the outconrje. In addition^ reaults were 
unaffected when they were adjusted for baseline covari- 
ates (data not shown). 

Evaluation of the ACR20 and ACR7D response 
rates confirmed that combination therapy was not supe- 
rior to etanercept alone ^ The only comparison yielding a 
statistically "significant difference between treatments 
indicated that at week 24, the ACR20 response of 
padents treated with etanercept alone was superior to 
that of patients treated with eunercept once weekly plus 
anakinra (OR 1.98, 95% CI 1.05-3-78; P = 0.037), 

Between 43% and 54% of patients in each treat- 
ment group achieved a sustained ACR20 response dur- 
ing the study, and most patients achieved a EULAR 
response at week 24 (79% of patients in etanercept-oniy 
group* 73% of those in the full-dosage etanercept plus 
anakinra group, and 66% of patients in the half-dosage 
etanercept plus anakinra group received a good or 
moderate rating). At week 24, the mean percent reduc- 
tion from baseline in the DAS was 39% in the 
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100 ms Artakfnra QD 



2S mg Etenwtwpt Biw + 
Anakinra Placebo 
<n = 80) 



25 m9etenefceptOw + 
lOOmQAnskinraQD 

(fX ^ 79] 





4a W 144 193 >40 2ib $36 



96 144 152 540 288 



as 192 240 3a» 

Time PostdoM (h) 



Figurtf 3, Jndividual plasma £ianerct:pi concKntratioos (Cor*?)- Bccauiie ihc rcsu)ts ai tach week indicated ihat 
the pharmaook) luetic sieatty buie of eunercept was reached by week 4. the dnta for nil visits (weeks 4. I2» an4 24) 
were pooled f6r analysis. BiW = iwioc weekly; OW = oitcc weekly; OD = once daily; h = hours. 
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25 n>g EtAn«rc«pi Biw * 
100 mo Anakinra QD 



25 mg Etanerc9pt Q W 
lOOmgAnakinraQD 
(ft 791 



^ 1000- 



5^ 



10D0 



5* 
V * 




1« 34 32 



40 



12 ie . 24 30 36 
Time Postdosw (^> 



Ffgvre 4. IndK-idual plasma ttnakioru conccntraiions. Because tb* resuttfi at tach week indicated thai Ihc 
phamsacokinetic steady state of anakinm was reached by week 4, the daw for a»l visits ^wceks 4, 12, and 24) were 
pooled for analysis. See Figure 3 for dcfmition^. 



etanercept-only group, 40% in the half-dosage etaner- 
cept plus anakinra group, and 41% in the full-dosage 
etanercept plus anakinra group. Radiographs were not 
obtained in this study. 

Pharmacokinetics, Plasma conccntraiions for 
weeks 4, 12, and 24 indicated that the pharmacokinetic 
steady state was reached by week 4 for both etanercept 
and anakinra, and thus the data for all visits were pooled 
far analysis. The pharmacokinetics of each agent ap- 
peared unaffected by the concomitant administration of 
the other (Figures 3 and 4). Plasma concentrations of 
anakinra and etanercept were similar to those observed 



Tabk: 2- incidence of adverse eveatii during trcatm<;rtt* 



in previous studies of anakinra or etanercept alone 
(Genovese MC, et al; unpublished observations). 

Safety^ The proportion of patients reporting ad- 
verse events was similar for each treatment group (90- 
95%) (Table 2). However, combination therapy with 
anakinra and etanercept was associated with a higher 
overall incidence of serious adverse events, events caus- 
ing patient withdrawal from study, and injection-site 
reactions, 

Seriotis adverse events were generally individual 
occurrences, with no single category of event accounting 
for the increase observed with combination therapy 



Event 



Etanefoept only 
(n-80) 



]Half-dosag<; 
etanercept + analctnrA 



Any adverse event 72 (90.0) 
Most common adverse events 

Injertion-sitft reaction 32 (40.0) 

Upper respiratory infectioa 1 6 (20,0) 

Any adverse event causing withdrawal 0 <0) 

Any $&rtoas adverse evftnt 2 (2.5) 

Any infepiioo 32 (40.0) 

Infection resulting in antibiotic 0 (0,0) 

administration or liospitfltoiiojj 

Infection leading to withdrawal 0 (0.0) 

Serious infection 0 (0) 

Serious pneumonia 0 (0) 

S<:rious cellulitis 0 (0) 



77 (95-1) 

55 (67.9) 
9U1-1X 
7<S.6) 
4 (4.9) 

30 (37.0) 
3(3.7) 

2(^5) 
S(3.7) 
3(1^) 
I {1-2) 



Fu])-dos»^ 
etatwrcept -t- an<ikmra 
(n = ai) 



76 (93,8) 

S7 (70.4) 
31(13.6) 

6(7.4) 
12 (14,6) 
38 (46.9) 

6(7-4) 

2(2.5) 
6(7.4) 
2(23) 
2(2^) 



* Values are ihc number (%) of patients. See Table I for definitions. 



PACEWRCVDflWMMSlll 



< , , FROM = COOPER. 



DUNHAM 



ID= 1 2 12331 O 



saB 



PAGE 31/37 



TANERCErr AND ANAKINRA AFTER MTX FAILURE IN RA 



14)7 



Table X Stsrious adverse efvfcflts thai occurred durinjj the siucJy* 



Eveni 



Et^nerc^pi only 
(n - 80) 



Cellulitis 0(0) 

Pneumonia 0 (0) 

Pncitfnoniia and pulmonary ^br&Sts 0 (0) 

leading to respiratory insufficiency 

Oastroeittericis o ^O) 

zoster 0 (0) 

Lymphoma, malignant o <0) 

Neuralgia 0 (0) 

Ba^ pain 0 <0) 

Chcsi pain, cardiac Q (Q) 

Chm pain, noncardtac o (Q) 

Pyelonephritis 0 (0) 

Transient ischemic attack 0 (0> 

Arrhythmia, atrial i (jj) 

Dyspnea 0 (C) 

<ja$tric ulcci, hemorrhage 0 (0) 

Pcraonftlity disordfef 1 (1.3) 

Pneumonitis 0 ^0) 



Halt-dosage 
etanerctfpt + anakinra 
<n ^ fii) 



1 rL2) 
<^(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

I (1.2) 

1 (1-2) 

0(0) 

1(1^) 



eianertepi + anakinrA 
(n - 81) 



i (1-2) 
I (L2) 

i (1.2) 

I (3,2) 

1 (1-2) 

1(L2) 

1 (1.2) 

10^) 

1 0 2) 

3(U) 

1 (1.2) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 



* Values are the number (%} of patienis. SecTaWc I for dc^fmitioas 



(T^ble 3). However, infections accounted for serious 
events in 9 of 16 patients receiving combination therapy. 
The reported serious infections were as follows: pneu- 
monia and cellulitis (3 patients each), beipcs aoster (1 
patient), pneumonitis (1 patient), and pyelonephritis (1 
patient). One 70-year-oId patient with pulmonary fibro- 
sis was diagnosed as haying pneumonia and died of 
pulmonary insufficiency. Serious infections occurred an 
average of 2 months after exposure to combination 
treatment (range 1 week to 5 months) in patients whose 
mean age was 60 years (range 42-77 years). No cases of 
lubercu}osts or opportunistic infections were reported. 

The incidence of injection-site reactions was 
more than 50% higher with combination therapy than 
with eianercept alone. These reactions were transient, 
■•^arely severe (a combined incidence of 2% in the 
combination-therapy groups), and typically involved no 
chnical sequelae. However, ihey were the most common 
cause of adverse event-related withdrawal during the 
study for patients receiving combination therapy, ac- 
J^ounting for 5 of 13 adverse event-related withdrawals. 
Jnjection-sire reactions were less likely to occur after the 
"t^l month of therapy. 

The mean neutrophil counts decreased to a sim- 
ilar extent in aJl 3 groups wiihin the first 2 weeks of 
''litjating treatment but remained stable thereafter. Two 
patients in the fulJ-dosage etanercepi plus anakinra 
S^'oup experienced neutropenia (neutrophil count 
^1,0 X 30*^/liter) during the study. Both patients com- 
pleted the study, and no clinical events were associated 



with the neutropenia. No $ubjecis had changes in the 
neutrophil count that appeared to be associated with 
their serious infectious episodes. None of the subjects 
who experienced serious infectious episodes experi- 
enced neutropenia. No other clinically significant trends 
in the lalxiratory results were apparent. Three patients 
receiving anakinra and no patients receiving etanercept 
had evidence of potentially neutralizing anti-anakinra 
and anti-etanercept antibodies, respectively. The pres- 
ence of aniiljodics had no apparent effect on efficacy or 
safety, 

DISCUSSION 

The clinical hypothesis for this study, that com- 
bination treatment with selective ant icytokine therapies 
(etanercept and anakinra) would safely provide superior 
improvement in the signs and synnpioms of RA com- 
pared with etanercepi alone, proved false. Analyses of 
the primary efficacy end point, the ACRSQ response at 
week 24, showed no significant differences between 
groups regardless of the combination regimen used 
(etanercept twice weekly or once weekly). In fact, pa- 
tients who received etanercept only in this study had the 
highest ACR responses, similar to those seen in previous 
studies of etanercepi (4,8), and encountered the fewest 
safety problems- 
Results of preclinical experiments suggested that 
simultaneous blockade of IL-1 and TNFtt would be 
more effective than either approach alone in inhibiting 
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progression of RA^ with a combinatioa of suboptimal 
doses of e3ch anticytokine agent providing a synergistic 
effect. The reasons for the discrepancy between the 
preclinical and clinical results are unclear, but several 
theories present themselves. First, there may have been 
a negative interaction between the compounds. This 
theory seems unlikely, because the phamnacokinelic 
results show that plasma concentrations for both agents 
remained unchanged relative to observations for each 
agent independently. Also* anakinra is eliminated re- 
nally (19-21), while etanercept is eliminated by the 
Kupffer cells of the liver (Genovese MC, et air unpub- 
lished observations). It is also unlikely that anakinra and 
etanercept would bind and block the effect of each 
other. 

Second, anti-anakinra antibodies could be re- 
sponsible for the lack of benefit of combination therapy. 
This too is unlikely, because a low percentage of patients 
had potentially neutralizing anti-anakinra antibodies, 
and the antibody results from this study were consistent 
with the antibody data from other anakinra studies in 
which efficacy was demonstrated. Third, anti-WF ther- 
apy could have down-regulated expression, render- 
ing any impact of anti-lL-1 therapy negligible. This 
remains a possibility, although it would not explain the 
inconsistency between the clinical and preclinical results. 
Fourth, the degree of overlap and interplay between 
It^l and TNF tnay leave little room for improvement 
beyond the efficacy attainable with an effective TNF 
inhibitor. This is an intriguing possibility that requires 
further study. 

The safety results for this study showed that 
combination aniicytokine therapy was associated with a 
higher incidence of serious infections than was observed 
with the use of etanercept alone. These results are 
comparable with what was previously reported in a small 
open-label study of the combination of etanercept and 
anakinra (22). Many patients in this study were receiving 
a combination of 4 potentially immunosuppressive 
agents> including corticosteroids, MTX, anakinra, and 
etanercept^ all of which could have contributed to this 
finding. Combination therapy was also more commonly 
associated with neutropenia, which is probably not sur- 
prising because decreases in the neutrophil count have 
been associated with both etanercept and anakinra 
(Genovese MC, et al: unpublished observations). It is 
notable, however, that in this study neutropenia was not 
associated with the risk of serious infection. 

These results suggest that use of combination 
treatment with anakinra and etanercept is not justified 
in patients with RA who are naive to biologic therapy. 



However, the possibility that combination amicyiokine 
treatment could benefit certain patients cannot be ex- 
cluded based on this relatively small study. The ronponsc 
to combination therapy might be different in piitients 
with partial or inadequate responses to prior anticyio- 
kine treatment, for example, although the safely con- 
cerns raised by this study would remain. Furthermore, 
these results do not preclude the possibility of successful 
combination therapy with future agents selectively 
blocking other pathways. 

Overall, the results from this study provide no 
evidence of an additional treatment benefit of combina- 
tion therapy with etanercept plus anakinra in patients 
with active RA despite the use of MTX. In fact, the 
combination posed an increased risk of serious infection 
and neutropenia. Treatment with etanercept or anakinra 
alone, qr either agent in combination with MTX, has 
been demonstrated to be effective and safe in previous 
studies, and the findings from this study do not affect the 
profiles of the individual compounds: The findings do 
raise important questions about the role of each of these 
cytokines in the pathophysiology of RA and other 
inflammatory diseases. The development of anticytokine 
therapies has epitomiaed the translation of research 
from bench to bedside, and the results of this study 
highlight the need to translate these results back to the 
bench to better understand the interrelationship of these 
cytokines in human disease and to explain the incongru- 
ity of the preclinical and clinical findings. 
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